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^ (54) Title: GENETICALLY ENGINEERED BLEB VACCINE 

(57) Abstract: The present invention relates to an immuno-protective and non-toxic Gram-negative bleb vaccine suitable for paedi- 
atric use. Examples of the Gram-negative strains from which the blebs are made are N. meningitidis, M. catarrhalis and H. influenzae. 
The blebs of the invention are improved by one or more genetic changes to the chromosome of the bacterium, including up-regulation 
of protective antigens, down-regulation of immunodominant non-protective antigens, and detoxification of the Lipid A moiety of 
LPS. 
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2. Lj Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
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3. | ( Claims Nos.: 
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Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: Part of claims 1-7,12-15,20-22,26,27,35-40,42, 

54-56 and whole of claims 16,23,28 



Invention 1 

A genetically-engineered "bleb" preparation from a 
Gram-negative bacterial strain obtainable by a process of 
reducing immunodominant variable or non-protective antigens 
within the bleb preparation comprising the steps of 
determining the identity of such antigen, engineering a 
bacterial strain to produce less or none of said antigen, 
and making blebs from said strain. A modified Gram-negative 
bacterial strain from which the bleb preparation is made. 



2. Claims: Part of claims 1-10,13-15,20-22,26,27,35-40,42, 

54-56 



Invention 2 

A genetically-engineered "bleb" preparation from a 
Gram-negative bacterial strain obtainable by a process of 
upregulating expression of protective OMP antigens within 
the bleb preparation comprising the steps of identifying 
such antigen, engineering a bacterial strain so as to 
introduce a stronger promoter sequence upstream of a gene 
encoding said antigen such that said gene is expressed at a 
level higher than in the non-modified bleb, and making blebs 
from said strain. A modified Gram-negative bacterial strain 
from which the bleb preparation is made. 



3. Claims: Part of claims 1-7,13-15,20-22,26,27,35-40,42, 

54-56 and whole of claims 11,19 



Invention 3 

A genetically-engineered "bleb" preparation from a 
Gram-negative bacterial strain obtainable by a process of 
upregulating expression of conditionally-expressed, 
protective OMP antigens within the bleb preparation 
comprising the steps of identifying such an antigen, 
engineering a bacterial strain so as to remove the 
repressive control mechanisms of its expression, and making 
blebs from said strain. A modified Gram-negative bacterial 
strain from which the bleb preparation is made. 



4. Claims: Part of claims 1-7,12-15,20-22,26,27,35-40,42, 

54-56 and whole of claims 17,24,29 
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Invention 4 

A genetically-engineered "bleb" preparation from a 
Gram-negative bacterial strain obtainable by a process of 
modifying lipid A portion of bacterial LPS within the bleb 
preparation, comprising the steps of identifying a gene 
involved in rendering the lipid A portion of LPS toxic, 
engineering a bacterial strain so as to reduce or switch off 
expression of said gene, and making blebs from said strain. 
A modified Gram-negative bacterial strain from which the 
bleb preparation is made. 



5. Claims: Part of claims 1-10,13-15,20-22,26,27,35-40,42, 

54-56 and whole of claims 18,25,30 



Invention 5 

A genetically-engineered "bleb" preparation from a 
Gram-negative bacterial strain obtainable by a process of 
modifying lipid A portion of bacterial LPS within the bleb 
preparation, comprising the steps of identifying a gene 
involved in rendering the lipid A portion of LPS less toxic, 
engineering a bacterial strain so as to introduce a stronger 
promoter sequence upstream of said gene such that said gene 
is expressed at a level higher than in the non-modified 
bleb, and making blebs from said strain. A modified 
Gram-negative bacterial strain from which the bleb 
preparation is made. 



6. Claims: Part of claims 1-7,13-15,20-22,26,27,35-40,42, 

54-56 and whole of claims 31-34 



Invention 6 

A genetically-engineered "bleb" preparation from a 
Gram-negative bacterial strain obtainable by a process of 
reducing lipid A toxicity within the bleb preparation and 
increasing the levels of protective antigens, comprising the 
steps of engineering the chromosome of a bacterial strain to 
incorporate a gene encoding a Polymyxin A peptide, or a 
derivative or analogue thereof, fused to a protective 
antigen, and making blebs from said strain. A modified 
Gram-negative bacterial strain from which the bleb 
preparation is made. 



7. Claims: Part of claims 1-7,13-15,20-22,26,27,35-40,42, 

54-56 



Invention 7 

A genetically-engineered "bleb" preparation from a 
Gram-negative bacterial strain obtainable by a process of 
creating conserved OMP antigens on the bleb preparation 
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comprising the steps of identifying such antigen, 
engineering a bacterial strain so as so delete variable 
regions of a gene endoding said antigen, and making blebs 
from said strain. A modified Gram-negative bacterial strain 
from which the bleb preparation is made. 



8. Claim : Part of claim 54 
Invention 8 

A genetically-engineered "bleb" preparation from a 
Gram-negative bacterial strain obtainable by a process of 
reducing expression within the bleb preparation of an 
antigen which shares a structural similarity with a human 
structure and may be capable of inducing an auto-immune 
response in humans, comprising the steps of identifying a 
gene involved in the biosynthesis of the antigen, 
engineering a bacterial strain so as to reduce or switch of 
expression of said gene, making blebs from said strain. 



9. Claim : part of claim 54 
Invention 9 

A genetically-engineered "bleb" preparation from a 
Gram-negative bacterial strain obtainable by a process of 
upregulating expression of protective OMP antigens within 
the bleb preparation comprising the steps of identifying 
such antigen, engineering a bacterial strain so as to 
introduce into the chromosome one or more further copies of 
a gene encoding said antigen controlled by a heterologous, 
stronger promoter sequence, and making blebs from said 
strain. . 



10. Claim : 43 

Invention 10 

An immuno-protective and non-toxic Gram-negative bleb, ghost 

or killed whole cell vaccine suitable for paediatric use. 



11. Claims: Part of claims 41,44-47 
Inventions 11-88 

Isolated polynucleotide sequence which hybridizes under 
highly stringent conditions to at least a 30 nucleotide 
portion of the nucleotide sequence No. 2 or a complementary 
strand thereof and its use in performing a homologuous 
recombination event within 1000 bp upstream of Gram-negative 
bacterial chromosomal gene in order to either increase or 
decrease expression of said gene. 

..ibidem for sequences No. 3-23,25 and 27-81, which 
correspond to inventions 12-88 and vectors containing the 
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same. 



12. Claims: Claims 48-53 
Invention 89 

A process of genetically upregulating expression of a gene 
withing a Gram-negative bacterial strain comprising the 
steps making a vector comprising a strong promoter sequence 
and a nucleotide sequence which is capable of recombination 
with a sequence of at least 30 nucleotides in the lOOObp 
upstream of the (undefined) gene, transforming a bacterial 
strain with the vector, and performing a homologuous 
recombination event between the chromosome and the vector to 
introduce the promoter within lOOObp upstream of the 
initiation codon of the (undefined) gene. Modified bacterial 
strain obtainable by this method. 
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